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(54) METHOD AND APPARATUS FOR ENCODING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
an apparatus for encoding an image having a small 
encoding deterioration by controlling generating bits of 
encoding in response to a difficulty in encoding of the 01, 
image. 

SOLUTION: A rate controller 3 decides a quantizing 
width according to generating bit error calculated by a 
target bit rate, a reaction factor T 5 and a GOP unit, sets 
an upper limit value and a lower limit value of the 
generating code amount per bit, corrects a q#scale value 
at each picture so as to fall within the upper or lower 
limit value, sends the value to a basic processing unit 1, 
and controls a number of generating bits and image 
quality. 
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CLAIMS 



[Claim(s)] 

[Claim l]An image encoding apparatus comprising: 
A target bit yield control signal which controls a target bit yield. 
An input part which inputs a generation bit amount error control signal which controls a 
generation bit error amount which is a difference of a generation bit amount which a basic 
coding part generates, and said target bit yield within the limits of predetermined as a control 




signal. 

Said basic coding part which carries out compression encoding of the inputted image data to 
desired data based on said control signal. 

[Claim 2]Provide a generation bit error control signal control means which furthermore carries 
out generation bit error control signal control, and said generation bit error control signal control 
means, They are the feature and the image encoding apparatus according to claim 1 about 
controlling a generation bit error control signal based on coding progress time to become within 
a desired bit yield error at the time of an end of coding. 

[Claim 3]The image encoding apparatus according to claim 2, wherein a generation bit error 
control signal control means sets a bit generated error control signal as a value which permits 
gross errors rather than an error control signal near the finish time in time other than near the 
finish time among intermediate time from encoding start time to finish time. 
[Claim 4]The image encoding apparatus according to claim 1, wherein a generation bit error 
control signal control means sets a bit generated error control signal as a value which permits 
gross errors rather than an error control signal near the finish time in time other than near the 
finish time among intermediate time from encoding start time to finish time. 
[Claim 5]A generation bit error amount which is an image encoding method which codes a 
picture of predetermined time based on an object bit rate, and is a difference of a generation bit 
amount and said target bit yield An image encoding method controlling within the limits of 
predetermined based on a generation bit amount error control signal. 

[Claim 6]Furthermore, generation bit error control signals are the feature and the image encoding 
method according to claim 5 about being controlled based on coding progress time to become 
within a desired bit yield error at the time of an end of coding. 

[Claim 7]The image encoding method according to claim 6, wherein a generation bit error 
control signal furthermore sets a bit generated error control signal as a value which permits gross 
errors rather than an error control signal near the finish time in time other than near the finish 
time among intermediate time from encoding start time to finish time. 

[Claim 8]It is an image encoding method which codes a picture of predetermined time based on 
an object bit rate, In each beforehand fixed halfway point, a generation bit error which is a 
difference of a generation bit amount by said each halfway point and a generation bit amount 
converted from said object bit rate is computed, An image encoding method computing a 
proportionality multiplier determined based on time by the present, and setting quantization 
width as said generation bit error based on a ratio of a value which put and lengthened a value 
proportioned to said proportionality multiplier from said object bit rate, and said object bit rate. 
[Claim 9]The image encoding method according to claim 8 changing said proportionality 
multiplier gradually in final time of predetermined time so that a proportionality multiplier may 
become within the limits of a desired target bit error. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the digital compression encoding apparatus of a 
video signal. 



It is related with control of the quantization width at the time of coding especially, control of the 
number of generation bits, etc. 



[0002] 

[Description of the Prior Art] As conventional digital compression encoding, ISO/IEC 13818-2 
(common-name MPEG 2) has the international-standards format of digital compression coded 
data, for example, and the decoding method is shown. As a typical method of coding to the 
format, "Test Model 3" of ISO-IEC/JTC/SC29/W G 1 1 N0328 has the description. Here, it is 
description of the technique of controlling quantization width so that coded data always becomes 
a fixed rate. On the other hand, the difficulty in image coding is not constant, and in order to 
maintain fixed image quality and to code about all these pictures by the technique of a fixed rate, 
it needs to code a previous image by the bit rate which is a grade which can always maintain 
image quality in the most difficult scene in a picture. Then, the bit rate of the average at the time 
of coding a certain whole picture is defined, and the encoding method of the variable rate which 
assigns a bit and is coded according to the difficulty of coding of a picture in the range is tried 
conventionally. As a conventional example, there is an image encoding apparatus of Japanese 
Patent Application No. 08-105078, for example. Drawing 9 shows the composition of 
conventional MPEG 2 video coding equipment. In the figure, the picture rearrangement treating 
part into which 101 rearranges an inputted image in order of the coding, and 102, As for the 
coding difficulty calculation processing part which 1 picture delay treating part and 103 analyze 
a basic coding processing section, and 104 analyzes an inputted image, and computes the 
difficulty of coding, and 105, a rate control section and 107 are encoder transmission buffers a 
motion detection treating part and 106. 

[0003]The operation is explained below about above conventional coding equipment. The data 
structure of the picture in the case of coding is explained to the beginning using drawing 10 . 
Each picture of the data coded is divided and coded by the macroblock. This macroblock is data 
of a 16x1 6-pixel field. 

Furthermore, about luminosity and a color-difference signal, it is divided into the block of 8x8 
which is a basic coding batch, respectively, and is coded. 

In a macroblock, an encoding method, quantization width, etc. of the block in a macroblock are 
determined. 

[0004]A slice constitutes one picture from two or more slices by the data unit containing two or 
more macroblocks. The picture which codes a picture within a picture as the encoding method 
(intra picture: henceforth I picture), There are a picture (henceforth P picture) of the past picture 
which carries out prediction coding, and a picture (henceforth B picture) coded by prediction 
from the picture of both past future in time in time. Arrangement of the picture in drawing 10 is 
the typical example. 

Prediction coding of the picture of three-sheet beyond is carried out using the first I picture, and 

both-sides prediction of the picture contained between them is carried out. 

Therefore, to code, I picture is coded first, and it is necessary to change the row of a P picture 



occasion B picture and an original time direction, and to code. 

[0005]GOP (glue PUOBU picture) is constituted from two or more pictures which furthermore 
begin from I picture, and one video sequence consists of still more arbitrary numbers of GOP(s). 
[0006]It returns to drawing 9 also as that of the structure of the above data structures, and the 
operation is explained. 

[0007]Inputted image data is rearranged into the order coded by the picture rearrangement 
treating part 101. The motion detection part 105 computes the motion vector to each macroblock 
by comparison with a reference picture about P picture and B picture, respectively. A computed 
result is sent to the basic coding processing section 103, and is used for the estimated image 
generation with a motion compensation. A motion vector computed result is sent to the coding 
difficulty calculation processing part 104. The coding difficulty calculation processing part 104 
computes "complexity 11 per picture, and sends it out to the rate control section 106. 
[0008]On the other hand, an inputted image is delayed by 1 frame-delay treating part 102 by one 
picture as a delaying amount for performing processing by the motion vector primary detecting 
element 105 and the coding difficult calculation processing part 104, and is inputted into the 
basic coding processing section 103. The basic coding processing section 103 codes fundamental 
coding processing with the quantization width according to the quantization parameter value 
from the rate control section 106, and generates the bit stream based on an MPEG standard. 
[0009]The rate control section 106 determines q#scale which is a quantization parameter from 
"complexity" and the number of object bit rates from the number of generation bits and the 
coding difficulty calculation processing part 104 of a bit stream from the basic coding processing 
section 103, The quantization width in the case of the coding by the basic coding processing 
section 103 is determined. 

[0010]Hereafter, the rate control section 106 is explained. First, it detects with bit occurrences 
GOP_Bj-l (however the first GOP 0) in the last GOP noting that j-th GOP is coded. .Next, 
number error DIF_Gj of GOP level target generation bits which is an error with the generation 
bit G [ several ] computable under the condition that all the GOP(s) generate the same number of 
bits from the number of generation bits and an object bit rate just before coding j-th GOP is 
computed, namely [001 1] 
[Mathematical formula 1] 

D I F _G j = DIF_Gj-l + GOP.Bj-l - G 

[0012]However, it is DIF_G 1= 0. G is 1/2 of an object bit rate, when it is GOP which comprised 
15 frames for example. 

[0013]Next, the number R (j) of target generation bits in the case of coding j-th GOP is 

computed. R (j) is computed by the following formulas. 

[0014] 

[Mathematical formula 2] 

R(j) = G - 1/T x DIF.Gj 



[0015]However, T is two or more constants. 

[00 16] While setting up quantization width according to the ratio of G to R (j) next, based on the 
coding difficulty information on the next picture from the coding difficulty calculation 
processing part 104, the target number of bits of the following picture is set up so that it can code 
with target quantization width mostly, and rate control is performed. 

[0017]In the above encoding methods, a picture is coded according to the difficulty of coding of 
the picture with the set-up quantization width. Therefore, when the difficulty of coding increases 
by a scene change etc., a bit yield also increases according to it. the case where T is enlarged to 
some extent although the following target number of bits decreased with the error with the target 
yield by increase — several [ of after that ] — being absorbed by GOP — every the margin of 
decline at the time of converting by GOP decreases. Drawing 1 1 is the figure which the difficulty 
of the inputted image changed and illustrated the number of generation bits of a case, and change 
of image quality. When difficulty increases like drawing 1 1 in an inputted image, at first, the 
number of generation bits also increases according to the difficulty, image quality is maintained, 
and the number of generation bits decreases exponentially and image quality also worsens in 
connection with it as a difficult picture continues. When difficulty falls again, the number of 
generation bits decreases according to it, but similarly the number of exponential generation bits 
increases after that, and image quality is recovered with it. If in many cases change of the 
difficulty of this picture takes place in about tens of seconds in many cases and T sufficiently 
longer than the time of this change is set up, the number of generation bits will increase 
according to the difficult difference of a picture mostly, and image quality will also be kept 
constant. It can code without degrading image quality rapidly, even if a difficult long picture 
continues. And since it is guaranteed by T times of G, if T is shorter than the whole encoding 
time enough, the error of the number of generation bits is the number of generation bits almost 
near a target rate, and can be coded according to the difficulty of a picture. 
[0018] 

[Problem to be solved by the invention]However, although a bit is assigned in the above 
composition according to the difficulty of coding of T of an inputted image when large enough, 
since an error with an object bit rate will become large if T is enlarged, it is difficult [ it ] to 
enlarge extremely. When an easy picture which is close to Still Picture Sub-Division is inputted 
after the large picture of the difficulty of coding is long and continuation image quality 
deteriorated, Since it was coded with image quality deteriorating, in a picture like Still Picture 
Sub-Division, the comparison target had conspicuous degradation of image quality, and the state 
where in T image quality deteriorated when large also had a problem which continues for a long 
time. 

[0019]Since a bit is assigned in proportion to it when an extremely difficult picture is inputted 
after a reverse very easy image continues, a bit will be consumed extremely. Therefore, when the 
picture continued for a while, there was a problem to which the time which can maintain the 
image quality becomes short. 

[0020]Although the difficulty of coding of all the pictures to code is computed as a method of 



solving these problems and there is the method of assigning the optimal bit, In this method, it is 
difficult for real time to code, complicated equipment, such as a means to record the information 
on the difficulty about all the pictures to code, and a means to control based on it, is required, 
and the bit rate of the mark is set up, In the image coding which corrects quantization width and 
is coded based on an object bit rate from the number of generation bits generated by coding by 
then in each halfway point which coding determined beforehand, In said each halfway point, the 
generation bit error which is a difference of the number of generation bits till then and the 
number of generation bits converted from the object bit rate was computed, and there was said 
object bit rate **** problem about the number of bits which did division of said generation bit 
error by at least two or more numbers. 

[0021]There was nothing that showed a setting method of the optimal value also about the 
proportionality multiplier T. 

[0022]This invention solves said problem, without predicting especially an inputted image, it can 
code in real time and optimal bit is assigned in the case of a scene change. 
The purpose is to provide an image encoding method and equipment which can control again the 
number of generation bits which coded the whole picture to become a value near a target rate. 

EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, this invention can code a picture according to the 
difficulty of the coding, In order to set up the minimum generation bit basis (lower limit per 
picture) which makes it generate per picture smaller than the bit quantity per one picture and to 
set up quantization width become a bit yield more than the value, After the large picture of the 
difficulty of coding is long and continuation image quality deteriorates, even when an easy 
picture is inputted, the coding to which image quality is secured and in which degradation is not 
conspicuous can be performed. 

[0057]The highest generation bit basis (upper limit per picture) which makes it generate per 
picture is set up, When the generated code amount in the coded picture exceeds the value, The 
code amount which is a grade in which degradation of image quality is not conspicuous even if 
the scene of a picture with difficult coding continues, since quantization width is made to 
increase from the present preset value to the quantization width it can be predicted that does not 
exceed said highest generation bit basis when the picture of the same difficulty is coded can be 
assigned for a long time. 

[0058]While storing an error with a target bit in tolerance level by changing a proportionality 
multiplier value gradually so that a reaction factor may serve as a value which makes the first 
half of coding a large value, and carries out a target bit error request within the limits in final 
time, A large reaction factor can be taken, image quality can be maintained more at 
homogeneity, and the practical effect of this invention is large in the place of the great portion of 
coding. 



TECHNICAL PROBLEM 



[Problem to be solved by the invention]However, although a bit is assigned in the above 
composition according to the difficulty of coding of T of an inputted image when large enough, 
since an error with an object bit rate will become large if T is enlarged, it is difficult [ it ] to 
enlarge extremely. When an easy picture which is close to Still Picture Sub-Division is inputted 
after the large picture of the difficulty of coding is long and continuation image quality 
deteriorated, Since it was coded with image quality deteriorating, in a picture like Still Picture 
Sub-Division, the comparison target had conspicuous degradation of image quality, and the state 
where in T image quality deteriorated when large also had a problem which continues for a long 
time. 

[0019]Since a bit is assigned in proportion to it when an extremely difficult picture is inputted 
after a reverse very easy image continues, a bit will be consumed extremely. Therefore, when the 
picture continued for a while, there was a problem to which the time which can maintain the 
image quality becomes short. 

0020]Although the difficulty of coding of all the pictures to code is computed as a method of 
solving these problems and there is the method of assigning the optimal bit, In this method, it is 
difficult for real time to code, complicated equipment, such as a means to record the information 
on the difficulty about all the pictures to code, and a means to control based on it, is required, 
and the bit rate of the mark is set up, In the image coding which corrects quantization width and 
is coded based on an object bit rate from the number of generation bits generated by coding by 
then in each halfway point which coding determined beforehand, In said each halfway point, the 
generation bit error which is a difference of the number of generation bits till then and the 
number of generation bits converted from the object bit rate was computed, and there was said 
object bit rate **** problem about the number of bits which did division of said generation bit 
error by at least two or more numbers. 

[0021]There was nothing that showed the setting method of the optimal value also about the 
proportionality multiplier T. 

[0022]This invention solves said problem, without predicting especially an inputted image, it can 
code in real time and the optimal bit is assigned in the case of a scene change. 
The purpose is to provide the image encoding method and equipment which can control again 
the number of generation bits which coded the whole picture to become a value near a target rate. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll The block diagram of the image encoding apparatus in an embodiment of the 
invention 

[Drawing 2~) The block diagram of the rate control section of the image encoding apparatus in an 
embodiment of the invention 

fDrawing 31 It is a rate control section of the image encoding apparatus in an embodiment of the 
invention, and is an explanatory view of a q#scale calculating method. 



[Drawing 41 The explanatory view of the quantization width subtraction treatment in the rate 
control section of the image encoding apparatus in an embodiment of the invention 
rDrawing 5] The explanatory view of the quantization width summing processing in the rate 
control section of the image encoding apparatus in an embodiment of the invention 
[Drawing 61 The explanatory view showing change of the number of bits and image quality 
which generate so much the difficulty of a picture of being inputted in the image encoding 
apparatus in an embodiment of the invention 

[Drawing 71 The explanatory view of the reaction factor control section in an embodiment of the 
invention 

[Drawing 8] In an embodiment of the invention, it is an explanatory view of the input-output 

behavioral characteristics of a reaction factor control section. 

[Drawing 91 The block diagram of the conventional image encoding apparatus 

[Drawing 10] The explanatory view of the standard data structure for MPEG 

[Drawing 1 l~[ The difficulty of the inputted image in the conventional image encoding apparatus 

changes, and they are the number of generation bits of a case, and an explanatory view of change 

of image quality. 

[Explanations of letters or numerals] 

1 Basic coding processing section 

2 Encoder output buffer 

3 Rate control section 

4 GOP bit counter 

5 Picture bit counter 

6 Control section 

7 Reaction factor control section 

101 Picture rearrangement treating part 

102 1 picture delay treating part 

103 Basic coding processing section 

104 Coding difficulty calculation processing part 

105 Motion detection treating part 

106 Rate control section 

107 Encoder transmission buffer 



[Translation done.] 
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[0 0 15] fcfcU TH\ 2&±©5£ST'25£ 0 
[0 0 16] igizGtR (j) ©JtlCJSCTS^bitg 

£*,ic»^kHii;r»fflfflsw 1 0 4^5 
[0017] i^o&ttttmtttiTHt. ®mt. tt 

j6*ftfe*^fcMTrc©IMro»^fc©HM;rfcJ&i;T 
fb«)HII*tfiittlLfct*tt, f-hJcftUTe-y K8£ 

*©&©8GOp?q&iR*ns cilery, &go 

PTMWLfc»£©»WW** 01 Itt. 

A73H®©Bil*tf£<bLii£©3g£fcf-y hSt-hiiff© 
»fc*BW8UfcH-p«*. A7Jii&tf01 1©J:3(ca 

MzmttLtc®^ mm. *©an*u:fSi;T3S£tf 



0 4tt, t^^ + -*fcy©" complexity" ^MiUL. U 

-mwmm 0 6{c^a-r«o 

[0 0 0 8] Ktimmt. 1 7 U-AjfSfiQSgiJ 

1 0 2T-gi$^ h;u*man 0 53s&zfttmt®mm 

fflfflgSP 1 0 4 T'©fi«I£f7 dfc A6©iIJiM<!: LT 1 tf 
❖ ^ + -»5lffi*tlT»aWf*fk«a»1 0 3-\A7]* 
ft*o tfWWbtoSWl 0 3tt. S*ttftft*fl;«H 
£U- hHapflH 0 6^6©S?{b/N°7^-^fItcL/c 
o fc«*fk*?iWfc U MPEG flWlcWft Ltc tf 

[0009] U-h ftJSPgB 1 0 6 tt, »*^^fbffiS^ 
1 0 3#S©tfy h 'J-A©fl4tf'y hStbEF^b 

ansffttsaagsin o 4^s©"c<»piexity"fi«fctfa« 

h U- hScfetlM^bA^^-^T^^qtscale^ 

3iSU S*?f^bfiaggpi 0 3T*©^b©iS©m? 

[0 0 10] WT. U- h$ijfflia5 1 0 61eWZtZ. $ 
fx j§g©G0P£??^b-f5<tLTg«!lciIiii}©G 
OPT'0t7 H^*SfGOP_Bj-1 (fc^'U ««3© 
GOPT-ttO) tttffir*. . *tej#B©GOP*» 

t*-y HSGt<7)^MT'«^GOP U^/UBfflS&Stfy h 
[00 1 1] 

[»1] 

+ G0P_Bj-l - G 
BWBStfv h»R ( j ) £3iaiT3o R ( j ) tt, w 

T©iCT-gtti-r^ 0 

[00 14] 
[»2] 

/ T x D I F G j 

»^ss-r« 0 ^<©ii^ c©ii^©aii^©^b 
tt. a+#gjgT-ec:^c:<!:^<, c©»b©«iaiJ: 

y«.+»ft^T*K*LTaB^tf, f84tfyh»tts S 
«S^©aHMlcj5S CTiiiD Lx Bflt-ft(cfi.fc«, 
So $fcs 5<ail^ii®*^L^Tt@iH^ii3![lc^b 
*-S5t:<i:S<^bT'$5o ^LT. ££tf'yh&© 
^Mtt, G©TfgT'«iIlTtl5fc46T^ft©?5^bB§ 
ia<fey+»ffitt*ltt««SfilU- htc3fil^t-y hiS 
■c?froij&©aii:r Kf& UT^bT'*S 0 

[00 18] 

5ftffi«T*tts T^+^±$i^lc», A7Jii^©^ 



^k©H»* ft < «*BJMWiT Lfc 

& »itffltcifi^J:?aiBmftiB«tfA***ifcli^» 

[0019] a»c#«(cffiJii«RMunRt^e 

flLTtfv *-fftJyMJT5ft*fcik S*»ctfv UrSH 
»LTL$5o LfctfoT> *©B«#L«5<«<» 

[0 0 2 0] Cft50ligH£j$?&f££>££ LTs 
ftT*T^T©H«WDft#ft©H»ar**itiLT* «& 

&e-y h©uy£T*r«#actf*«& c©#&? 
^kT*£SHWco^T©H»;!r©nHB*Ei«-*#s 

tf>y h»fre>aiftf>y h b- Hc»"3*»^k«*»jE 

T*ft£?©fS££-y h»ta«ev hu-h<fey«w 

ME«4fcfv hKit*'j>ft< <bt 2 W±0SrCT*ll Lfc 

[002 1] ^fcs ttfl*RT(coi/>T<fc*©«Satt 
©R££2frft9t Lfc t> ©tt o fco 

[0022] *3&mmtfmz&}*u isica*®* 

i ^^©IBlcfi^T tflfflft tf » h mi U^T6 
ft*J:dlcf **>©?& »A *fcs iH»±fc*lWfl;L 
fcRSIfy hlfcfcaau- KcJfitHi»cftaj:5«!l8PT 

[0023] 

t««i*«ia-r*fc»©*«] ±EB««iJST*fcd& 

^fc*+IBja»cfi^TI9E*+IBja*Tfc»9fl:lcJ: 
oT££Lfc££tr-y hMisuEantf-y h U- h<hlc 
»-5l^T«?flrti*<|jEU**i { 6a»©tr^^+-4i k 6 
S*ii®«?S#fkT*Ii«ft#<k£&fc£^T\ 
CttNESWt? >y h U- h «fc yftHLfc 1 
fc»J©8£tf<y hfi<fcy>h£lM £4?*-tottVtc% 
Sr^fifS^tr-y KSMSRCU 8uK£4>IW£fc 
fc^TiSE&4iF&5$T'©3££t?'y hafcttEBfcfcfv 

Hu-h<fey«»Lfca*ify t>a£©2T»*££tf 



hU-hiOibtcS^TsijIBS^bli^^U o-3 
< e***-*ttEH**ftfctM^OT?lWffc 

«tfffiE«<B8£t?y K3i*»WTT»*«^, ttEft 

^S^5<fc ; 5fijl3fi^bi{i^M / >5--l*^ i t©T*5o 
[0 0 2 4] Sfc, *X93l& a«tyH/-h*«S 

Tfctt^blc«fcoT«£Lfc38£trv hft&ttGgflHf 
■y h U- h £fc»^T*^fc«*«KELfctf 6«»© 

fcl^T* »64M;»WEa«tfy hU-h<fcy«*Lfc 

i K**t-*fcy©B*ey K*«fcy*#iM 

+ -*ftytc**r*«!«SS4ey h&2W&R£U 

tMEimfv hU-h*y«llLfc«*ty hli© 

(cJ±0iJLfcM^luEa«li' < y h b- hfrSSLSK^cfil 
t WEBae-y h b- h t©lktc»^TWE«?fb« 
£K5tU 0-5< £***-*ME»£;!rftfcli5E«? 

•y hS««UBU &JE£*l»£©iR©e* 
SJSte-y h*#ttESX9g££'J' h»««±?** 
«^ «!E#^^t-©S^lf'y h»#«ii3ESB384 
fcf-y H»*«*a*ft^«fed«E«^k«*l|liO*** 
t,©T««c 

[0 0 2 5] m£^n©9ft«s«tf 

•y h U- Hc*^T»^kr*iH»lff«ft*aT*-3 
Tx £6)b N Ca6ata6fcft*IH^lca5CTWE*4>IHljS* 
T*©8£fcf-y h«iMEB«ey hU-h«fey»JtLfc 
JKtv h«t©Sf«*38*tf'y hKM^HUiU m 

a©«»j»c»-3i^T»3fe* ft*ik«m»*jtaj me 
[0026] $fc. «-5(cm£^n©s^i^>j(c£^ 

Tx mm<DEMZv h»4«t«:*J:3tc, SulBikfiflil 

HlCRi6*t»©?**. 
[0 0 2 7] *fcx AJlZftZM&T-ZZrftWOT- 

*mz.E.tmmttzwimmt£imia$vz. an© 

tf«y h^4M^»-r«aatf-y h^MSiJDft^thll 

•y hlfelc^-r^tf'y H64f»«*WWr*a*ey h 
«Rlll!IWI#«miAAA#AA^LTJI«U ME 

3t©?a53o 

[0 0 2 8] $fc> SSftt V hM^»A73lCA73* 



> 



5 o mi$T*<Dfimm®£&T} n^im^m^m 

[0029] 

[0 0 3 0] ei *wmnti&<r>Bmz*&%mms 
%itmm?&z>, m 1 las^z 1 «, m90)&*mic3$ 

mmBi o 1 <ti&t8ajsn o ste&vmxftmtm 

SgP1 0 3£D^H^toS*^b5QS95. 2(4, X 
[003 1] Ji^^d&ft^bgBfcO^TtTF^tf) 

ten** m*ft^tnm® 1 (4, u- h^jffiigp 3 & y 

S*tlfc»^bMq#sca I effilc Lfctfo TSV^ p 7p 
^£MPEG2(c*$Lfcfi^(cf3^bLx>zi-# 
fflfi/to77 2fcJ:tfU-hW«l»3'\2S*. £fc, £ 

*^^{bsasgp 1 tt> &g o p x > -r s y?mms 

t fclftf^f L +-X>K^'TS>^«^U-h»J©aJ3 
'vsas*. U-h#JfHSB3(4, BWfvhb-k StS^ 

?ft9fr6« fi?fb<lg" qffscale" fB«S*^^bfflS 

[0 0 3 2] El 2(4, U- h*yW» 1 ©flWKHTfi^o 

3GOP2)7>2, 5(4, h» 
*»Hr*fc;** + a , 7>** 6(4, M?<btS" q#scal 

q_scal e = q_st • H / ( R 

[0 0 3 6] fcf£U iu©q#scalefil<fcy 2JJ(±**^ 
a{l(c£3il£(4, q#scale = (jtSuOqSscalefl) 
+ 2£TS. 

[0 0 3 7] *(C, e^^¥-IVK*-f5>y*«ffl 
U Wft-SKEtyhR (P I C_CNT) £&iti 

VBV.Buf fer_f ul Iness = VBV_Buf fer.Tul 

- U - h ) 

[0 0 3 9] fcJSU ffi«/*'y77©*« (fu 

llness_MAX) £ii*.3i§£-(4, VBV#buffer#ful Ines 
s = fullness_MAXi:-rSc VBV#buffer#ful lness{§ 
tfTBMlD 3 <fcy'J*3-lN§3\ 7>?-7P-£ig(t-5 

[0 0 4 0] PI CffCNTtfTfigfil D Oefcy /Jx©» 

*©7 U-ix«PfPTPRffi*TS64t^J:5q#scal 

TJ6*o JI?tt4, *»Cq#scalefi*13t'>*#, PIC#CNT 
tfD04>2#0!>1 £T@£i§£, ^Oth^OJqSscalefil 
C*<b(CM'J>$gU:g<b£0(t3 0 &*Hb(C£^T(4, fi? 



e" ttsnaTswwaurfeSo G0P*7>$»4£cfc 
tf^^t-* , »*5'sttH s*^^bjaasp 1 #6 

*7>hr-5, *jfflige6(4, go pxvk** s 
»*«asr*ttttea«kf'y ku-k (r) fcjctfs 

(T) <fe»Jq#scale(l*»air*. 
[0 0 3 3] 03(4, "q#scale" fiKDJiaS^SfcBiW L 
fcHT**. WTH 3 (c Lfc* oTIIffl*a*BMB-r 

[0 0 3 4] BWfcfy hU-h*»6«-|tT?**a 

G ifc«fel/q#scalefi|©8tpfi|q#st, TP-tfaX&g/W 
77*£W»VBV#Buffer_fullness£tajrr*, $fc, 1 
* + -*fc »J #«{S8£ tf v h IS D 0 £1 . 000, 000 

if-y mo 1 £8,000.000/t:°?**-U-h<i:TSo 

lcHKflHSTr*«lt»J^6, 1 MbpsUTlc?}»B»«>U 
-hOT#6ftb\I:3lcK£Ut1l?fty« D 1 (4, H 

ic-fttr-gfc y , *ftM'&&%wtznvLT<D&m<Dm 

[0035] 
[S3] 

- 1/T • D I F_0i) 

[00 3 8] 
[»4] 

lness - P1C_CNT - R / { fcT t> f- *» 



m&fcl^ C fe©Sff«fbT*«^7»»?f bM* 2 #0 1 
fS8SfcT*i»HWfe* 0 Lfc^oT, qfscaleflW* 
*t^S^q#sca leffl©«jWi**# < T » 
«. -73, I, P, Btf^^*-7?»4»#«fi««ft* 
^ U , #(CTPIi@J-XT(C ^ 5W4 B £ 7 V -# ^ < , 
Btf^^^-O^tfy h»*l*5*«»C*?{b«*i|s» 

(c-r«<!:fte©7u-^T-0^t:>y h»tf**<«:ya 

0»HT*(*q#scalefiiff 9 «S?l««^lCl4 3 , 6 Hit 
9J-XTT2, ^tlJ-XT-c?(4, 1 



Pmi£Si*&^<£5Kq#scale{i£tij)Q£-e5o 05 
it. q#scalefi£iiiQ£tf3£>££mBSLfc0T*£5o P 
IC#CNT#±Rgf§D 1 Z&X.Ztm% 1 Mlm-tit. D 1 0) 
2ffi£B**«SlCtt, q#scaleffl#9 «Sx.«l!l«T* 
4JMZHK qffscalefS^/hi-l^nJ-X^cbC^tix 2 if 
JjO^-SSo q#scalefSlC<fcoTiilJDS^^^§<75tt. 5fc 

QmstmwcMftWHt try h asaoMfcwsHHt 

D I F 0 i = D I F_Gi + GOP 

ft) 

[0044] nmi&mz&tfcG op a: 

•3T*©G0P©jfeBI©q#scalefi|*|tar*, J-XTx 
[0 0 4 5] 02fcMoTx M±©»aiTq#scaleffl*' 

oT. U- HW»»3fl!)»^*q#scalefiHcLfetfo 

[0 0 4 6] 06li, Art*** 
0»b*/T5LfcH7?»*. fflH (a) It. R&mOctl 

ase* hst*. »0sa4>ft94b0>B*£ 

icjfc CTfJ »J ST SftffiRtt* Btf-*(cll y ST 6*1 

[0 0 4 71 16 (b) H \1iMto&9mimL<tt 
V. *<DVm&m<i%£<D&y h££a£J:tfait?S 

i& - 1 #*fc y 0G o p a" fs Lfdi^*n 

mwm<D T ICES LTlASo (SESEftHC/T? L/c^&T* 

a«i*r*. ^©fc«>. aafcaawiiiattfcwtLT 
t^<o *sia©rai8T?ttx ±afflrt wastry k 

wastry ha©tta*«fcys<a»^*cttfT*» 
a*tira?**«H©ffiR*<fcys<itm?**. 
[0 0 4 8] 06 (o «\ Ba«aatfft<a^ft 

&Hft^su*liaic5'->tfXto?fcV£*i!ilT 
1**. Sf*flJT-W\ «4£y ha», BIWMWSte* 
CTfiTU ^>£<k£{S&aT£/\7*-- S*U:L/ctf 

aanatticastfy mzvgmz&ztctb. m 

BS*Xl7M<iS-4- Z.+ Cr*-/K«r/r I +.4.Ur:B+i tfc+-_ UUSA 



[0 0 4 2] H3»cR-aT, tt±*?©Mffl*Se** 

GOPfcT*©a£tfy ha (GOP_CN 
T) fcttitiU £6©R£tfy ha<t<D^MD I F_G 

[0043] 

[as] 

CNT - R / (lftSfetlOGOP 



#atc y hk«wsi^raaa* tfa*«*fc*i*T 

[0 0 4 9] GOP£¥ffi? 
[0 0 5 0] £/c, fctf** + -«lC£W5q#scale« 

©«katae* ^+ y ©Rftify h a«D±RS(i 
[ 0 0 5 1 ] 0 7 (4. 0 1 MmmmoRMmxh 

*BWJLfcHW5. H0(O5JS#a*Jffllg|57tt, |» 

^aT^ai7]tLTsaiirso as». jsusaataw 

©AttlW*tt©«T»*. (a 3) T^*tl*«fe-5lC. 

o^aaT«7»7fuuw3±aiB*(cft»j. ify 

-15. fi(S««T 3^**1^ 5/->^i>^©B«ft 



[0 0 5 2] 08Kfc^T«U 5JSm»CDM'><Dli&l$ 
^^kB^tf) 3 #0 2 (DBtSO <k Lfc6\ fc <t *tf » 

ttiiS^xvx-f v^ogP^c^'T 

T£tE»£*:$ < »B**lt9!?**o 
[0 0 5 3] *SUfi©»»lc*i^TS(S«»T«' 
2 0&51 8 0OHT*^LTt^^ Ttt, 5pjttf> 

©BB**fc**©fc«iftiW&y. a>fc»4fcfy 

«t T*«fc y »B»©iWfktf5Ji&£ 
[0 0 5 4] £fc, **»<&»a8-?tt» fcf***-«0 
tf-y H8ft«tf±IBffl»*^«TIBfil*aAfc«^©q# 
seal efiKOXf bS«@ i:a«t* ©S«tf & < S^fcSt? 

-S^kM (fc<t;itf. «4fcfv H*#THB©2#©1 

as»?fkB*2»©itc-r*. ) TfT^c&tQB? 
&y> tf^^*-«®«ft«»»©±iwi»*i'»ttTH 

[0055] tit. *m»<muTit. a«a4fcfyh 

b*«. m-mitmmm^Komm^-^^ii^i 

fcfc^TJfclc^kLfcBttOBWEEtf-y hSP^fS 
BB«8WLKBT*»£fc**fl!>E«l*B»fi«T 
[0056] 

-^fcycDTPfifl) *K£U f-®Btt±«>£? h££ 
*©*#i*B«tf*<«#BBtffiTLfcSK ffi^^Si 

[0 0 5 7] tf^^*-*fc»J(c«4*-&*«K»4t 



^k Lfc * + *©ffl*a 

*?{b«*si«sfiij: y tamo* * *®TWHk# h» 
*BB©->-:/#«^TfcffiB<D*fctfs£fcft^gB 

[0 0 5 8] $fcs SfSftStf* ?I^fk©99****^ 

fi<k L«*«wicfi^Taait'y bmmzmmommfi 

tfT**, BB*J:yJS-»c«oC£ff?** *£E©fl 
[BBOffimfciHE] 

[@i] *9m«iiflt«>»S(c£it«Hfltff#njiia> 
[02] *%w(onm<DBmiz.3$iiz®®!®mtmwo) 

U- h«yfiP8P7qtscaleffU^C0Bi^Ba 

[@4] *mi<onm<o&mct$ttzmi8mmtmmo) 

[05] *Btt0)JtB^B£&tt«Bfttf9fld£B0> 

u- h*jffiiaJT-a)S?'fkiiii]pgSflS0giB i B0 

[06] *B«®lfeB^B(c£l*«SBft9ft£«K 
fi^TA**ti*B«W>HII*Jcfc^LT«4**ae 

[07] *B««m^B(c£lt«fiKBRIimK> 
8JSB0 

[08] *%Bj}o)mmnBi£fc&^z5.izmmm&(D 

[09] t£«a>BB^WBIBO«l£B 
[010] MPE G«*ar-**B4>MHB 
[011] &*<&B®ft^kgH?<DA;ftE®cDffiit3- 

1 S*tf^<k«Big& 

3 u- h®m® 

4 GOPtfv 

5 Y130>* 

7 sjsmafj®^ 

1 0 1 Sft&tfSafflBBIS 

102 1 tf^^^-aaiasas 

1 0 3 S^^fbSOBSV 

1 0 4 ffJHbBBSBtfMaSffi 

1 6 5 B^&iU&JISS 

106 u- vsm® 



imu 



[07] 



o 



q_s c a I e(l yA 



/ 



: T 



iBllZ h U - L 



G0PI>K 



m 



HvZ)7 



B2] 



I 



GOPX1; K 



-A 



i 1 i 



t^f*-***? q_scale« 



[08] [011] 



, Q o - - ®*<oa»? 




[03] 



[06] 



: R(bps) 
&*q_scale*a : q_st=5 
iSft*fc?3> hftMt:DIFjGi=0 
VBV £ *T» : V8V_b u f f e r _ f u 1 1 n e ss = j 835008 

9 



q_scale= H-i/r-oiF-Gi q - St 
I 



q_sca I e* 



q_scaleflib;ft 



r 



tfS^-SS^tf si h»(PIC_CNT)tftifc I 
i 

VBV^Buf fer_ful In essfrfl [ fei; 




|GOPfc££y hJKtGOP-CNTlfciti 
1 t>j h&gtttt (DtFJ31)»iir 



( a ) 



( b ) 



(BSC ( 



( c ) 



ISA 


T 


T 










BHCKW \ 






i 












[04] 




3 




[09] 



101 



102 



mm 




1 Z>li~h 









104 



IT 



* Hi fits 









103 



b - 



105 



[010] 



107 
L 

i:o-<r 



7 K U - A 



-1 0G 



1 - h 




F*-M#f) 5C059 KK22 MAOO NNOO NN43 PP05 

PP06 PP07 TA46 TB03 TC14 

TC38 T011 UA02 

5J064 AA01 BA15 BB10 BC02 BD01 



